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1
ELECTRIC CONNECTING STRUCTURE

BACKGROUND

The present invention relates to an electric connecting
structure including [-shaped terminals for connecting elec-
tric components, and a resin structure, and more particularly,
to the electric connecting structure which is assembled to a
circuit board in such a manner that a mounting direction of the
electric components is substantially parallel to the circuit
board, and on which the electric components are mounted in
a plurality of stages stacked in a substantially vertical direc-
tion.

As an electric apparatus to be mounted on a vehicle such as
an automobile, there has been known an electric junction box,
for example. The electric junction box has been known as a
name generally calling a relay box, a fuse box, or a junction
block, an electronic control unit box, etc.

In an electric junction box which is disclosed in JP-A-
2006-333583, a plurality of loads are connected to a down-
stream side by way of a wire harness. The electric junction
box has a function and a structure for distributing electric
power or the like to a plurality of the loads. The electric
junction box described in JP-A-2006-333583 will be
described below.

In FIG. 11, reference numeral 101 represents an electric
junction box. In this drawing, the electric junction box 101 is
shown in a state where a cover member is omitted. The elec-
tric junction box 101 includes a circuit board 102, electronic
components 102, connectors 104, 105 (connector blocks), a
fuse block 106, an ECU connecting connector 107, and other
constituent members.

The electronic components 103 are mounted on the circuit
board 102. Moreover, the connectors 104, 105, the fuse block
106 and the ECU connecting connector 107 are also
assembled to the circuit board 102. The electronic compo-
nents 103, the connectors 104, 105, the fuse block 106 and the
ECU connecting connector 107 are electrically connected to
predetermined positions of a circuit pattern which is formed
on the circuit board 102. The electronic components 103 are
a plurality of switching transistors 108, an integrated circuit
109, and so on, which are electrically connected by way of
connecting portions of their respective terminals.

The connector 104 includes a connector housing 110, and
aplurality of L-shaped terminals 111. The connector housing
110, which is a resin component, has a housing body 112
adapted to be engaged with a mating connector, which is not
shown, and a housing securing part to be screw-fitted to the
circuit board 102. The L-shaped terminals 111 are arranged in
such a manner that respective one ends thereof can be elec-
trically connected to the mating connector, which is not
shown, in a state surrounded by the housing body 112. The
other ends of the [.-shaped terminals 111 are passed through
holes in the circuit board 102, and soldered to a predeter-
mined circuit pattern.

The connector 105 is constructed in the same manner as the
connector 104. Specifically, the connector 105 includes a
connector housing 113, and a plurality of L.-shaped terminals
114. The connector housing 113, which is a resin component,
has a housing body 115 adapted to be engaged with a mating
connector, which is not shown, and a housing securing part to
be screw-fitted to the circuit board 102. The L-shaped termi-
nals 114 are arranged in such a manner that respective one
ends thereof can be electrically connected to the mating con-
nector, which is not shown, in a state surrounded by the
housing body 113. The other ends of the L-shaped terminals
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114 are passed through holes in the circuit board 102, and
soldered to a predetermined circuit pattern.

In FIGS. 11 and 12, the fuse block 106, which is a region
where fuses of a blade type are mounted, includes a fuse cover
116, a terminal holder 117, and a group 118 of layered termi-
nals. The fuse cover 116 and the terminal holder 117 are
structures formed of resin and have insulating performance.
Moreover, the group 118 of the layered terminals includes
terminal groups 119 to 122 which are arranged in a state of a
plurality of layers, and has electrical conductivity.

The fuse cover 116 has fuse mounting parts 123, 124, a
housing 125, a connector housing 126, and a locking arm 127.
The fuse mounting part 123 is arranged above the fuse mount-
ing part 124. The housing 125 and the connector housing 126
are provided at the left side of the fuse mounting part 123.
Moreover, the locking arm 127 is formed at the right side of
the fuse mounting parts 123, 124.

The fuse mounting parts 123, 124 respectively have a plu-
rality of fuse cavities 128. A plurality of the fuse cavities 128
are formed so as to be arranged in a lateral direction. The fuses
are inserted into the fuse cavities 128 from a front side to a
rear side thereof. The fuse mounting parts 123, 124 are
arranged above and below, and at the same time, arranged in
such a manner that fuse mounting planes 129 and 130 are on
the same plane.

The housing 125 is formed as a region where a fusible link
is to be mounted. Moreover, the connector housing 126 is
formed as a connecting part of a main power supply and a
power supply for an alternator.

The terminal holder 117 is formed for the purpose of hold-
ing the terminal groups 119 to 122 which compose the group
118 of the layered terminals. A locking projection 131 to be
engaged with the locking arm 127 of the fuse cover 116 is
formed on a side face of the terminal holder 117.

As described above, the group 118 of the layered terminals
includes a plurality of the terminal groups 119 to 122.
Describing them from the below to the above, the terminal
group 119 is arranged in a first layer, the terminal group 120
is arranged in a second layer, the terminal group 121 is
arranged in a third layer, and the terminal group 122 is
arranged in a fourth layer.

The terminal group 119 in the first layer has a plurality of
L-shaped terminals 132, and is formed by arranging these
L-shaped terminals 132 in the lateral direction. In addition,
the terminal group 119 has a power supply input terminal 133.
A fork-shaped terminal portion 134 is formed at one end of
each of the L.-shaped terminals 132. Moreover, a bent portion
135 is formed in an intermediate area. A horizontal plate
portion 136 in a shape of a plate substantially horizontal to the
circuit board 2 is formed between the fork-shaped terminal
portion 134 and the bent portion 135. Further, a vertical plate
portion 137 in a shape of a plate substantially vertical to the
circuit board 2 is formed at the other end. A pin-shaped board
connecting portion 138 is formed continuously from this
vertical plate portion 137.

The fork-shaped terminal portion 134 is contained and held
in the fuse cavity 128 of the fuse mounting part 124 at a lower
side. The vertical plate portion 137 is contained and held in
the terminal holder 117. The power supply input terminal 133
is contained and held in the connector housing 126.

The terminal group 120 in the second layer has a plurality
of L-shaped terminals 139, and is formed by arranging these
L-shaped terminals 139 in the lateral direction. In addition,
the terminal group 120 has a power supply input terminal 140.
A fork-shaped terminal portion 141 is formed at one end of
each of the L.-shaped terminals 139. Moreover, a bent portion
142 is formed in an intermediate area. A horizontal plate
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portion 143 in a shape of a plate substantially horizontal to the
circuit board 2 is formed between the fork-shaped terminal
portion 141 and the bent portion 142. Further, a vertical plate
portion 144 in a shape of a plate substantially vertical to the
circuit board 2 is formed at the other end. A pin-shaped board
connecting portion 145 is formed continuously from this
vertical plate portion 144.

The fork-shaped terminal portion 141 is contained and held
in the fuse cavity 128 of the fuse mounting part 124 at the
lower side. The vertical plate portion 144 is contained and
held in the terminal holder 117. The power supply input
terminal 140 is contained and held in the connector housing
126.

The terminal group 121 in the third layer has a plurality of
L-shaped terminals 146, and is formed by arranging these
L-shaped terminals 146 in the lateral direction. In addition,
the terminal group 121 has a terminal 147 for a fusible link. A
fork-shaped terminal portion 148 is formed at one end of each
of'the L-shaped terminals 146. Moreover, a bent portion 149
is formed in an intermediate area. A horizontal plate portion
150 in a shape of a plate substantially horizontal to the circuit
board 2 is formed between the fork-shaped terminal portion
148 and the bent portion 149. Further, a vertical plate portion
151 in a shape of a plate substantially vertical to the circuit
board 2 is formed at the other end. A pin-shaped board con-
necting portion 152 is formed continuously from this vertical
plate portion 151.

The fork-shaped terminal portion 148 is contained and held
in the fuse cavity 128 of the fuse mounting part 123 at an
upper side. The vertical plate portion 151 is contained and
held in the terminal holder 117. The terminal 147 for the
fusible link is contained and held in the connector housing
125.

The terminal group 122 in the fourth layer has a plurality of
L-shaped terminals 153, and is formed by arranging these
L-shaped terminals 153 in the lateral direction. In addition,
the terminal group 122 has a terminal 154 for the fusible link.
A fork-shaped terminal portion 155 is formed at one end of
each ofthe L.-shaped terminals 153. Moreover, a bent portion
156 is formed in an intermediate area. A horizontal plate
portion 157 in a shape of a plate substantially horizontal to the
circuit board 2 is formed between the fork-shaped terminal
portion 155 and the bent portion 156. Further, a vertical plate
portion 158 in a shape of a plate substantially vertical to the
circuit board 2 is formed at the other end. A pin-shaped board
connecting portion 159 is formed continuously from this
vertical plate portion 158.

The fork-shaped terminal portion 155 is contained and held
in the fuse cavity 128 of the fuse mounting part 123 at the
upper side. The vertical plate portion 158 is contained and
held in the terminal holder 117. The terminal 154 for the
fusible link is contained and held in the connector housing
125.

By the way, in the above described related art, the fuse
mounting parts 123, 124 are arranged above and below in two
stages. Therefore, in the group 118 of the layered terminals,
comparing lengths of the horizontal plate portion 136 and the
horizontal plate portion 143 in the first and second layers with
lengths of the horizontal plate portion 150 and the horizontal
plate portion 157 in the third and fourth layers, the horizontal
plate portions at the upper side (upper stage) are longer than
those at the lower side. For this reason, there is such a problem
that cost for terminal material is increased.

In addition, there is such a problem that in case where the
horizontal plate portions become longer as described above,
an amount of heat generation in the terminals is increased. In
case where terminal material of high grade is used for the
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purpose of depressing the amount of heat generation, there is
also such a problem that the cost for the terminal material is
increased.

SUMMARY

The invention has been made in view of the above
described circumstances, and itis an object of the invention to
provide an electric connecting structure in which cost for
terminal material can be reduced, and heat generation in the
terminals can be depressed.

In order to solve the above described problem, according to
the invention, there is provided an electric connecting struc-
ture comprising:

L-shaped terminals having electric connecting portions for
connecting electric components respectively; and

a resin member which contains the electric connecting
portions,

wherein the [-shaped terminals are assembled to a circuit
board so that a mounting direction in which the electric com-
ponents are mounted to the resin member is substantially
parallel to an extending direction of the circuit board;

wherein the electric components are mounted to the resin
member in a plurality of stages which are stacked in a sub-
stantially vertical direction with respect to the extending
direction of the circuit board; and

wherein mounting planes of the resin member in which the
electric components are mounted to the resin member are
arranged in a step-like shape so as to be displaced backward
in the mounting direction by a unit of the stage in accordance
with increasing of a distance from the circuit board.

According to the above described feature, there is provided
the electric connecting structure in which the electric com-
ponents are mounted in a plurality of the stages stacked in a
substantially vertical direction with respect to the circuit
board. In case where the electric components are mounted on
such the electric connecting structure, the electric compo-
nents are mounted in a manner displaced by aunit of the stage.

For example, the mounting planes of the resin member are
displaced toward an interior of the circuit board in accordance
with the increasing of the distance from the circuit board.

According to the above described feature, the electric com-
ponents are mounted in a manner displaced to the interior of
the circuit board, as going upward away from the circuit
board.

For example, the electric components are fuses, and each of
the electric connecting portions is formed in a shape of a fork.

According to the above described feature, the electric con-
necting structure is applied to the fuses, and the fuses are
mounted in a manner displaced by a unit of the stage, when
they are mounted.

For example, the electric components are connectors, and
the resin structure is a connector housing.

According to the above described feature, the electric con-
necting structure is applied to the connectors, and the con-
nectors are mounted in a manner displaced by a unit of the
stage, when the connectors are mounted by connector con-
nection.

According to the above configurations, there is provided
the electric connecting structure in which the electric com-
ponents are mounted in a plurality of the stages stacked in the
substantially vertical direction with respect to the circuit
board. When the electric components are mounted on the
electric connecting structure, the electric components are
mounted in a manner displaced by a unit of the stage, and
therefore, it is possible to reduce a length of the .-shaped
terminal by a displaced amount. As the results, reduction of
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cost for the terminal material and weight reduction can be
advantageously achieved. Moreover, according to the inven-
tion, because the length of the L-shaped terminal is made
shorter, it is possible to advantageously depress heat genera-
tion in the terminals. Further, according to the invention,
because the heat generation in the terminals is depressed, it is
possible to advantageously achieve the cost reduction by
using the terminal material of low grade. Still further, accord-
ing to the invention, because the electric components are
mounted in a manner displaced by a unit of the stage, it is
possible to advantageously reduce heat interference between
the electric components.

According to the above configurations, the following
advantage is also achieved. Specifically, it is possible to
achieve such an advantage that the electric components can be
easily mounted.

According to the above configurations, the following
advantage is also achieved. Specifically, it is possible to
achieve such an advantage that the electric connecting struc-
ture suitable to the fuses can be provided.

According to the above configurations, the following
advantage is also achieved. Specifically, it is possible to
achieve such an advantage that the electric connecting struc-
ture suitable to the connectors can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects and advantages of the present invention
will become more apparent by describing in detail preferred
exemplary embodiments thereof with reference to the accom-
panying drawings, wherein:

FIG. 1 is a perspective view of an electric junction box
including a fuse block according to the electric connecting
structure of the invention;

FIG. 2 is a perspective view of the fuse block;

FIG. 3 is a side view of the fuse block;

FIG. 4is a perspective view of a group of layered terminals;

FIG. 51is aperspective view showing a state where fuses are
connected to the group of the layered terminals;

FIG. 6 is a side view of the group of the layered terminals;

FIG. 7 is a side view showing a state where fuses are
connected to the group of the layered terminals;

FIG. 8 is a view showing a comparative example with
respect to FIG. 2;

FIG. 9 is a view showing a comparative example with
respect to FIG. 5;

FIG. 10 is a view showing a comparative example with
respect to FIG. 7;

FIG. 11 is a perspective view showing a related electric
junction box; and

FIG. 12 is an exploded perspective view of a fuse block in
FIG. 11.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

In the electric connecting structure, mounting planes of
electric components are arranged in a step-like shape in a
manner displaced by a unit of stage, as going upward away
from a circuit board.

[Embodiment]

Now, referring to the drawings, an embodiment of the
invention will be described. FIG. 1 is a perspective view of an
electric junction box including a fuse block according to the
electric connecting structure of the invention. Moreover, FIG.
2 is a perspective view of the fuse block, FIG. 3 is a side view
of the fuse block, FIG. 4 is a perspective view of a group of
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layered terminals, FIG. 5 is aperspective view showing a state
where fuses are connected to the group of the layered termi-
nals, FIG. 6 is a side view of the group of the layered termi-
nals, and FIG. 7 is a side view showing a state where the fuses
are connected to the group of the layered terminals. Further,
FIGS. 8 to 10 are views showing comparative examples.

It is to be noted that specific shapes, materials, numerical
values, directions, etc. in the following description are only
examples for enabling the invention to be easily understood,
and can be adequately modified according to their uses,
objects, specifications, etc. Moreover, although the descrip-
tion will be made referring to an electric junction box to be
mounted on an automobile, it is also possible to apply this
invention to various electrical appliances, besides the electric
junction box for the automobile.

In FIG. 1, an electric junction box 1 includes a circuit board
2 on which a circuit pattern functioning as desired passages is
formed, and electronic components and so on are mounted.
The electric junction box 1 further includes a fuse block 3
(electric connecting structure) which is assembled to this
circuit board 2, a connector block (not shown) and an ECU
connecting connector (not shown) which are similarly
assembled to the circuit board 2, fuses 4 (See FIG. 2) which
are mounted on the fuse block 3, and an upper cover 5 and a
lower cover 6 for covering an entire structure. In this embodi-
ment, the electric junction box 1 also includes a known ECU
(not shown), fusible links (not shown) etc. (only as an
example). The invention is characterized in the fuse block
(electric connecting structure) 3.

It is to be noted that the aforesaid ECU is assembled into a
recess part 7 which is formed in the upper cover 5, and that the
aforesaid fusible links are assembled to connector parts 8
which are similarly formed in the upper cover 5.

InFIGS. 2 t0 5, the fuse block 3, which is a region where the
fuses 4 are to be mounted, includes a fuse cover (resin mem-
ber) 9, a terminal holder 10, and a group 11 of layered termi-
nals. The fuse cover 9 and the terminal holder 10 are struc-
tures formed of resin, and have insulating performance.
Moreover, the group 11 of the layered terminals includes
terminal groups 12 to 15 which are arranged in four layers (in
other words, arranged in four stages), and have electrical
conductivity.

The fuse cover 9 is formed so as to be assembled to the
terminal holder 10 in a state where the group 11 of the layered
terminals is held, from a front side thereof. The terminal
holder 10 has a holding part (its reference numeral is omitted)
for holding the group 11 of the layered terminals, and further,
a locking projection 16 to be engaged with the fuse cover 9.
Moreover, the terminal holder 10 has connector housings 17
which are formed below the connector parts 8 of the upper
cover 5.

The fuse cover 9 has fuse mounting parts 18, 19, a connec-
tor housing 20, and a locking arm 21. The fuse mounting part
18 is arranged above the fuse mounting part 19. The connec-
tor housing 20 is arranged at the left side of the fuse mounting
part 18. Moreover, the locking arm 21 is formed at the right
side of the fuse mounting parts 18, 19.

The fuse mounting parts 18, 19 respectively have a plural-
ity of fuse cavities 22 (respectively have eighteen fuse cavities
22, in this embodiment. In short, a number of the fuse cavities
22 areprovided. The number is only an example, and one each
of'the cavities may be formed in each of the below described
“stages”). A plurality of the fuse cavities 22 are arranged in
the lateral direction. Each of the fuse cavities 22 is formed in
such a shape that the fuse 4 can be inserted from the front side
to the rear side thereof.
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The fuse mounting parts 18, 19 are arranged above and
below, in a step-like shape. Specifically, they are arranged in
the step-like shape having two stages in such a manner that the
fuse mounting part 18 at an upper side is displaced from the
mounting part 19 at a lower side in the mounting direction of
the fuses 4 (the mounting direction is a longitudinal direction
in the drawings).

In other words, the fuse mounting parts 18, 19 are arranged
in the step-like shape in such a manner that the fuse mounting
planes 23, 24 are displaced from each other in the mounting
direction, as going upward away from the circuit board 2.

Although the fuse mounting parts 18, 19 are arranged in the
two stages above and below in this embodiment, the number
of the stages is not limited to this. The number of the stages
may be three, four, and so on. As for the step-like shape, it
would be sufficient that the fuse mounting part 18 at the upper
side is displaced from the fuse mounting part 19 at the lower
side backward in the mounting direction, that is, to an interior
of the circuit board 2.

The connector housing 20 is formed as a connecting part of
amain power supply and a power supply for an alternator. The
locking arm 21 is formed as a part to be engaged with the
locking projection 16 of the terminal holder 10.

In FIGS. 4 and 5, the group 11 of the layered terminals is
formed by arranging the terminal groups 12 to 15 in the four
layers, as described above (details should be referred to FIGS.
4 and 6).

The terminal group 12 in the first layer has a plurality of
L-shaped terminals 25, and is formed by arranging these
L-shaped terminals 25 in the lateral direction. A fork-shaped
terminal portion 26 (electric connecting portion) is formed at
one end of each of the L-shaped terminals 25. Moreover, a
bent portion 27 is formed in an intermediate area. The fork-
shaped terminal portion 26 is contained and held in the fuse
cavity 22 of the fuse mounting part 19 at the lower side. The
fork-shaped terminal portion 26 is connected to one of a pair
of fuse terminals 4a which are provided on the fuse 4. The
fork-shaped terminal portion 26 is formed in a shape of a
tuning fork.

A horizontal plate portion 28 in a shape of a plate substan-
tially horizontal to the circuit board 2 is formed between the
fork-shaped terminal portion 26 and the bent portion 27.
Further, a vertical plate portion 29 in a shape of a plate
substantially vertical to the circuit board 2 is formed at the
other end. A pin-shaped board connecting portion 30 is
formed continuously from this vertical plate portion 29.

The terminal group 13 in the second layer has a plurality of
L-shaped terminals 31 of a plurality of types, and is formed by
arranging these L-shaped terminals 31 of a plurality of types
in the lateral direction. A fork-shaped terminal portion 32
(electric connecting portion) is formed at one end of each of
the L-shaped terminals 31. Moreover, a bent portion 33 is
formed in an intermediate area. The fork-shaped terminal
portion 32 is contained and held in the fuse cavity 22 of the
fuse mounting part 19 at the lower side. The fork-shaped
terminal portion 32 is connected to the other of a pair of the
fuse terminals 4a which are provided on the fuse 4.

A horizontal plate portion 34 in a shape of a plate substan-
tially horizontal to the circuit board 2 is formed between the
fork-shaped terminal portion 32 and the bent portion 33.
Further, a vertical plate portion 35 in a shape of a plate
substantially vertical to the circuit board 2 is formed at the
other end. A pin-shaped board connecting portion 36 is
formed continuously from this vertical plate portion 35.

The terminal group 14 in the third layer has a plurality of
L-shaped terminals 37, and is formed by arranging these
L-shaped terminals 37 in the lateral direction. A fork-shaped
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terminal portion 38 (electric connecting portion) is formed at
one end of each of the L-shaped terminals 37. Moreover, a
bent portion 39 is formed in an intermediate area. The fork-
shaped terminal portion 38 is contained and held in the fuse
cavity 22 of the fuse mounting part 18 at the upper side. The
fork-shaped terminal portion 38 is connected to one of a pair
of the fuse terminals 4a which are provided on the fuse 4.

A horizontal plate portion 40 in a shape of a plate substan-
tially horizontal to the circuit board 2 is formed between the
fork-shaped terminal portion 38 and the bent portion 39.
Further, a vertical plate portion 41 in a shape of a plate
substantially vertical to the circuit board 2 is formed at the
other end. A pin-shaped board connecting portion 42 is
formed continuously from this vertical plate portion 41.

The terminal group 15 in the fourth layer has a plurality of
L-shaped terminals 43 of a plurality of types, and is formed by
arranging these [.-shaped terminals 43 of a plurality of types
in the lateral direction. A fork-shaped terminal portion 44
(electric connecting portion) is formed at one end of each of
the L-shaped terminals 43. Moreover, a bent portion 45 is
formed in an intermediate area. The fork-shaped terminal
portion 44 is contained and held in the fuse cavity 22 of the
fuse mounting part 18 at the upper side. The fork-shaped
terminal portion 44 is connected to the other of a pair of the
fuse terminals 4a which are provided on the fuse 4.

A horizontal plate portion 46 in a shape of a plate substan-
tially horizontal to the circuit board 2 is formed between the
fork-shaped terminal portion 44 and the bent portion 45.
Further, a vertical plate portion 47 in a shape of a plate
substantially vertical to the circuit board 2 is formed at the
other end. A pin-shaped board connecting portion 48 is
formed continuously from this vertical plate portion 47.

The fork-shaped terminal portions 26, 32, 38, 44 are
arranged in the following manner. Specifically, out of the
fork-shaped terminal portions 26, 32, 38, 44, the fork-shaped
terminal portions 38, 44 are arranged so as to be displaced
backward from the fork-shaped terminal portions 26, 32, by a
distance Q. This is because the fuse mounting planes 23, 24
are arranged in a manner displaced in the mounting direction
of the fuses 4 (backward, and to an interior of the circuit
board), as described above.

Because the fork-shaped terminal portions 38, 44 are
arranged so as to be displaced backward by the distance Q,
lengths of the horizontal plate portions 40, 46 can be naturally
made shorter, as compared with the related art (See FIG. 6).

As described above referring to FIGS. 1 to 7, because the
length of the horizontal plate portions 40, 46 can be made
shorter as compared with the related art, it is possible to
advantageously achieve reduction of cost for the terminal
material and weight reduction. Moreover, because the length
can be made shorter as described above, it is possible to
advantageously depress the heat generation in the terminals.
Further, because the heat generation in the terminals is
depressed, it is possible to advantageously achieve cost
reduction, by using the terminal material of low grade. Still
further, because the fuses 4 are mounted in a manner dis-
placed by a unit of the stage, it is possible to advantageously
decrease heat interference between the fuses 4 on the upper
and lower stages.

The above described decrease of the heat interference can
be easily understood, by comparing the invention with a fuse
block 91 in comparative examples as shown in FIGS. 8 to 10.
Specifically, the fuse block 91 in the comparative examples is
formed in such a manner that the heat generated by the fuses
4 is likely to be kept therein. Therefore, it is apparent that
according to the invention, the heat interference can be
decreased.
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Moreover, the following advantage is also achieved by
adopting the invention. Specifically, the invention has a wall
49 (See FIG. 2) which is not formed in the fuse block 91 in the
comparative examples. By using this wall 49 as a wall for
diffusing the heat, it is possible to further decrease the heat
interference, advantageously.

Itis apparent that the invention can be carried out by adding
various modifications within a scope not deviating from the
gist of the invention.

Although the fuse 4 has been described as the electric
component in this embodiment, this is not necessarily the
case. Specifically, the other electric component such as a
fusible link may be also used in this invention. Moreover,
although the fuse block 3 has been described as the electric
connecting structure, the invention may be also applied to a
connector block. In this case, connectors correspond to the
electric components.

Although the invention has been illustrated and described
for the particular preferred embodiments, it is apparent to a
person skilled in the art that various changes and modifica-
tions can be made on the basis of the teachings of the inven-
tion. It is apparent that such changes and modifications are
within the spirit, scope, and intention of the invention as
defined by the appended claims.

The present application is based on Japanese Patent Appli-
cation No. 2012-248916 filed on Nov. 13, 2012, the contents
of which are incorporated herein by reference.

What is claimed is:

1. An electric connecting structure comprising:

a circuit board having a major surface; and

L-shaped terminals having horizontal plate portions which
extend parallel to the major surface of the circuit board,
the horizontal plate portions having electric connecting
portions for connecting electric components respec-
tively, the L-shaped terminals being assembled to the
circuit board and including a first L-shaped terminal, a
second L-shaped terminal, a third L-shaped terminal,
and a fourth -shaped terminal,

wherein the [-shaped terminals are arranged such that a
horizontal plate portion of the fourth [.-shaped terminal
is positioned above the horizontal plate portion of the
third L-shaped terminal relative to the major surface of
the circuit board, the horizontal plate portion of the third
L-shaped terminal is positioned above the horizontal
plate portion of the second L-shaped terminal relative to
the major surface of the circuit board, the horizontal
plate portion of the second L-shaped terminal is posi-
tioned above the horizontal plate portion of the first
L-shaped terminal relative to the major surface of the
circuit board, and a length of the horizontal plate portion
of'the second L-shaped terminal is greater than a length
of the horizontal plate portion of the third L-shaped
terminal,

the electric connecting portions of the first and second
L-shaped terminals extend towards and terminate at a
first plane, which is perpendicular to the major surface of
the circuit board, and

the electric connecting portions of the third and fourth
L-shaped terminals extend towards and terminate at a
second plane, which is in parallel with the first plane and
displaced from the first plane by a predetermined dis-
tance.
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2. The electric connecting structure according to claim 1,
wherein the second plane is nearer a central portion of the
major surface of the circuit board than the first plane.

3. The electric connecting structure according to claim 1,
wherein the electric components are fuses, and each of the
electric connecting portions is formed in a shape of a fork.

4. The electric connecting structure according to claim 1,
further comprising a connector housing which contains the
electric connecting portions.

5. The electric connecting structure according to claim 1,
wherein the electric connecting portions of the first and sec-
ond [-shaped terminals extend in parallel with the major
surface of the circuit board and extend towards the first plane;
and

wherein the connecting portions of the third and fourth

L-shaped terminals extend in parallel with the major
surface of the circuit board and towards the second
plane.
6. The electric connecting structure according to claim 1,
wherein the electric connecting portions of the first, second,
third and fourth L-shaped terminals are shaped in a flat plate
manner.
7. The electric connecting structure according to claim 1,
wherein the predetermined distance corresponds to a length
of the electric connecting portions of the first and second
L-shaped terminals.
8. An electric connecting structure comprising:
a circuit board having a major surface; and
L-shaped terminals having horizontal plate portions for
connecting electric components respectively, the
L-shaped terminals extending parallel to the major sur-
face of the circuit board, the [-shaped terminals being
assembled to the circuit board and including a first
L-shaped terminal, a second [-shaped terminal, a third
L-shaped terminal, and a fourth [.-shaped terminal,

wherein the horizontal plate portions of the L-shaped ter-
minals are arranged such that a horizontal plate portion
of the fourth L-shaped terminal is positioned above a
horizontal plate portion of the third [-shaped terminal
relative to the major surface of the circuit board, such
that the horizontal plate portion of the third L-shaped
terminal is positioned above a horizontal plate portion of
the second L-shaped terminal relative to the major sur-
face of the circuit board, and such that the horizontal
plate portion of the second L-shaped terminal is posi-
tioned above a horizontal plate portion of the first
L-shaped terminal relative to the major surface of the
circuit board,

the electric connecting portions of the first and second

L-shaped terminals extend towards and terminate at a
first plane, which is perpendicular to the major surface of
the circuit board,

the electric connecting portions of the third and fourth

L-shaped terminals extend towards and terminate at a
second plane, which is in parallel with the first plane and
displaced from the first plane by a predetermined dis-
tance, and

a heat diffusing barrier positioned vertically between the

horizontal plate portion of the third [-shaped terminal
and the horizontal plate portion of the second L-shaped
terminal.



